This chapter focuses on the classification of seizures and epilepsy syndromes based on the International League Against Epilepsy's classification systems from 1981 and 1989, respectively, which are still used today in clinical practice and have formed the basis for a worldwide standardized approach to diagnosing, treating, and studying seizure disorders. This classification system is based on clinical seizure semiology and EEG correlation and makes a distinction between focal and generalized seizures. The clinical semiology and localization of simple partial, complex partial, and generalized seizures are discussed. Some common partial and generalized epilepsy syndromes are also highlighted. 
INTRODUCTION
Understanding the classification of epileptic seizures is the first step toward the correct diagnosis, treatment, and prognostication of the condition. The initial management of a patient with seizures begins with an understanding of the patient's seizure type and, if pertinent, epilepsy syndrome. Specific seizure types or syndromes often respond better to specific medications or surgical approaches. Some seizure types or syndromes carry a benign prognosis or high likelihood of seizure remission by a certain age. Other seizure syndromes may carry a far poorer prognosis, and early knowledge of this allows focused treatment and lifestyle modifications for patients and families. In epilepsy, taking a good seizure history is of paramount importance. A detailed chronologic account of the patient's seizures beginning with the age at which the earliest signs and symptoms of the seizures began is helpful in classifying the patient's type of epilepsy.
The classification of epileptic seizures is still largely based on clinical observation and expert opinions. The International League Against Epilepsy (ILAE) first published a classification system in 1960. The last official update for seizures was published in 1981, and the last official update for the epilepsies was published in 1989. By definition, epilepsy is diagnosed after a patient has had two or more unprovoked seizures. The 1981 and 1989 updates form the officially accepted classification system, although efforts to develop a clinically meaningful revision to the current system are continuing. This chapter will focus primarily on the currently accepted standard based on the 1981 and 1989 reports and briefly note some of the proposed changes under consideration by the ILAE.
CLASSIFICATION OF EPILEPTIC SEIZURES Partial Seizures
Partial or focal seizures comprise one of the two main classes of epileptic seizures, with generalized seizures being the other. Partial seizures are subdivided between simple and complex partial seizures, which are distinguished by the presence or absence of impairment of consciousness. Simple partial seizures are defined as seizures without impairment of consciousness, while complex partial seizures are defined as seizures with impairment of consciousness. Consciousness is defined as the ''degree of awareness and/or responsiveness of the patient to externally applied stimuli.'' 1 Responsiveness refers to the ability of the patient to respond to external stimuli, and awareness refers to the recall of events occurring during the ictal period. These two features of consciousness are usually tested during and after a seizure in an epilepsy monitoring unit. A patient may be able to follow commands during a seizure but may not be able to recall portions of the event afterward, which indicates intact responsiveness but impaired awareness.
Partial seizures manifest themselves in many different forms, depending on which area of the cortex is involved in the onset and spread of the ictal discharge. Partial seizures originate from a focal area of cerebral cortex and may spread to other cortical regions either unilaterally or bilaterally. A partial seizure may manifest with motor signs, autonomic symptoms, somatosensory or special sensory symptoms, or psychic symptoms. The term aura comes from the Latin word breeze and is synonymous with a simple partial sensory or psychic seizure. An aura often reflects the location of the seizureonset zone, although exceptions exist.
Simple Partial Seizures
Focal motor seizures can originate in the precentral gyrus or spread to the precentral gyrus from neighboring cortical regions. They can remain focal, causing right hand clonic activity, for example, or can spread or ''march'' along the motor strip involving different areas of the motor homunculus. This type of seizure is known as a Jacksonian seizure and often clinically manifests as clonic activity originating in the hand and then marching up the ipsilateral arm, shoulder, face, and down the leg. After a focal motor seizure, postictal weakness (Todd paralysis) can last for minutes to hours. The mechanism of Todd paralysis is thought to be either from ''neuronal exhaustion due to the increased metabolic activity of the discharging focus'' or from ''increased inhibition in the region of the focus.'' 1 Epilepsia partialis continua is defined as a continuous focal motor seizure that remains confined to a specific body part and usually consists of clonic movements that can persist for up to months with preserved consciousness. 1 Epilepsia partialis continua can be seen in Rasmussen syndrome, focal lesions (cortical dysplasia, vascular lesions, or tumors), nonketotic hyperglycemia, and some inborn errors of metabolism (myoclonic epilepsy with ragged red fibers [MERRF]).
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Case 1-1 illustrates a patient with medically refractory focal motor seizures. In a series of 14 patients with focal motor seizures who underwent epilepsy surgery at Mayo Clinic, 11 patients were seizure free postoperatively. 3 Other types of focal motor seizures originating from the language area 
Case 1-1
A 40-year-old woman had begun having multiple daily seizures at the age of 31, characterized by right facial tingling, right hand pain, clonic movements of right hand or face, or dystonia with occasional right leg involvement. No impairment of consciousness was present. She often had a postictal Todd paralysis of the right hand. She failed treatment with six antiepileptic drugs (AEDs) and was on lamotrigine and phenytoin. Her brain MRI (Figure 1-1) showed abnormal T2 signal in the left anterolateral parietal region consistent with an area of cortical dysplasia. Her interictal EEG demonstrated left centrotemporoparietal spike-and-wave discharges. During prolonged video EEG monitoring, she had 20 simple partial seizures, eight were without EEG correlate, and 12 were of left centroparietal onset (Figure 1-2) . After intracranial EEG monitoring and cortical stimulation mapping, she underwent a focal left parietal cortical resection. The pathologic diagnosis was cortical dysplasia with balloon cells (Taylor type IIB) with marked gliosis. She was still seizure free 4 months after surgery. She had reduced right hand dexterity, cortical sensory loss in the hand, and numbness in her fingers, which were improving. ) shows the left parasagittal, midline, and right parasagittal regions from top to bottom. A low-amplitude beta frequency discharge begins in the left central region (C3) (A), which evolves into a theta frequency spike-and-wave discharge over the left centroparietal region (C3, P3) (B), which slows and then ends (C ).
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include those with a motor speech arrest or vocalization. Versive seizures originating from the dorsolateral frontal cortex (frontal eye fields) involve contralateral head, eye, or trunk deviation. Tonic seizures originating from the supplementary motor area (SMA) involve abrupt bilateral or asymmetric posturing usually of the contralateral arm; sometimes the contralateral arm is abducted, externally rotated, and elevated, and the head is also deviated contralaterally. This has been termed the fencing posture or M2e sign. Consciousness is usually preserved.
Simple partial seizures can also have autonomic symptoms, such as vomiting, sweating, piloerection, pupil dilation, pallor, flushing, borborygmi, and incontinence. Simple partial seizures with somatosensory symptoms originating from the postcentral gyrus may include feelings of focal paresthesias (pins and needles), numbness, warmth, or electrical shocklike sensations that can also spread like Jacksonian seizures (a sensory Jacksonian march). Simple partial seizures with somatosensory symptoms can also originate from the secondary sensory area that lies above the sylvian fissure anterior to the precentral gyrus. Secondary sensory seizures are characterized by more widespread involvement of the sensation (contralateral, ipsilateral, and bilateral involvement) and may include symptoms of feeling cold, pain, or the desire to move. 4 Sensory seizures can also originate from the supplementary sensory area, which is just posterior to the SMA, and involve tingling, the desire for movement, feeling stiff, pulling, pulsing, and heaviness. 5 Finally, sensory seizures can also originate from the insular cortex. The symptoms often involve the naso-oropharyngeallaryngeal regions and consist of throat paresthesias, warmth, tightening, or a sense of strangulation or suffocation. eyes. The duration is typically a few seconds to half a minute. Little to no postictal confusion is present, and patients typically resume the activity they were doing prior to the seizures. This seizure type is also referred to as simple absence. The ILAE's 1981 classification recognizes five subtypes of absence seizures: (1) with impairment of consciousness only, (2) with mild clonic components, (3) with atonic components, (4) with tonic components, and (5) with automatisms. In absence with mild clonic components, subtle clonic movements of the eyelids, corner of the mouth, or upper extremities occur, sometimes at a frequency of 3 Hz. In absence with atonic components, a loss of postural tone causes the head to drop, the trunk to slump forward, the arms to drop, or the grip to relax. Falls are rare. In absence with tonic components, tonic muscle contraction of the trunk and neck extensors may cause the head to extend and the trunk to arch, thus causing retropulsion. Tonic contraction of the neck muscles may cause the head or trunk to deviate to one side. In absence with automatisms, the patient engages in purposeful or semipurposeful repetitive movements while consciousness is impaired. Examples of automatisms may include lip licking, chewing, lip smacking, swallowing, grimacing, smiling, yawning, fumbling with the hands, picking, scratching, rubbing, or aimless walking. Absence with autonomic phenomena is another subtype with signs of tachycardia, pallor, flushing, piloerection, salivation, or urinary incontinence. A mixture of clonic, atonic, tonic, automatic, and autonomic features may occur and is also referred to as complex absence. The ictal EEG pattern in absence seizures is a 3-Hz generalized monomorphic spike-andwave discharge with abrupt onset and termination. 7 Absence seizures in the EEG laboratory can be precipitated by hyperventilation and, less commonly, photic stimulation.
Atypical absence seizures are usually seen in patients with symptomatic generalized epilepsy. They are similar to absence seizures in that they have both simple and complex presentations. One distinguishing feature is that they are less abrupt in onset clinically. The seizures are usually less than 10 seconds but may be prolonged and result in absence status. They also are not usually induced by hyperventilation or photic stimulation. The ictal EEG pattern consists of a less monomorphic slow spike-and-wave discharge characterized by a blunt sharp wave and occurs at a frequency of less than 2.5 Hz.
Tonic-clonic seizures, also known as grand mal seizures, are characterized by abrupt loss of consciousness followed by tonic contraction of the muscles. This leads to the ictal cry, where air is forcefully expired against a closed glottis. The mouth is forcefully closed, which can result in a tongue bite. The pupils become dilated and the eyes deviate upward. The upper extremities often symmetrically abduct and flex at the elbows, while the lower extremities may briefly flex and then extend and adduct with the toes pointed. Clonic activity ensues, which is initially rapid and then slows, ensues. Gasping respirations occur as the respiratory muscles are involved in the clonic activity. The patient may become cyanotic. Urinary incontinence may occur. At the end of the seizure, the patient is unconscious for a brief period of time and then gradually recovers. Patients typically report generalized muscle soreness and sometimes a headache postictally.
Tonic-clonic seizures may occur independently, arise from other generalized seizures, or occur during secondary generalization of a partial-onset seizure. The semiologic features of tonicclonic seizures in primary generalized epilepsy may be bilaterally symmetric or involve a forced head deviation to either side. 8 During secondarily generalized partial-onset seizures, patients often assume a figure-4 posture in which the contralateral arm extends and the ipsilateral arm flexes at the elbow. This posture can occur with the legs as well. Tonic-clonic seizures may lead to injuries such as burns, head injuries, vertebral compression fractures, shoulder dislocations, and tongue and cheek lacerations.
Myoclonic seizures are generalized seizures characterized by brief, irregular, shocklike jerks of the head, trunk, or limbs. They can be symmetric or asymmetric and involve the whole body, regions of the body, or focal areas. They tend to occur close to sleep onset and on awakening from sleep. Myoclonic seizures can be a feature of some idiopathic generalized epilepsies (juvenile myoclonic epilepsy), symptomatic generalized epilepsies (myoclonic-astatic epilepsy), the progressive myoclonic epilepsies (Lafora disease), and infantile spasms. Myoclonus can be positive or negative. Negative myoclonus refers to the brief loss of postural tone when the body part is held against gravity. Consciousness is not impaired, and no postictal confusion occurs after single myoclonic jerks. Myoclonic seizures can occur in clusters and evolve into clonic-tonic-clonic seizures, with resultant loss of consciousness and postictal confusion. The ictal EEG pattern is characterized by brief generalized polyspike or polyspike-and-wave discharges that correspond to the myoclonic jerk.
Tonic seizures involve tonic contraction of the face, neck, axial, or appendicular musculature lasting from 10 seconds to 1 minute. They can involve extension or flexion of the muscles and often lead to falls and head injuries. They may be more subtle and involve only upward eye deviation. They often occur out of non-REM sleep. They are usually seen in patients with symptomatic generalized epilepsy and are one of the common seizure types in patients with Lennox-Gastaut syndrome. They can also occur in epilepsy with myoclonic-astatic seizures. The ictal EEG usually shows a brief generalized attenuation of cerebral activity followed by generalized paroxysmal fast activity in the beta frequency range.
Clonic seizures are generalized seizures characterized by repetitive rhythmic clonic jerks (1 Hz to 2 Hz) with impairment of consciousness and a short postictal phase. They can lead into a clonic-tonic-clonic seizure. It is thought that the repetitive discharges are due to rhythmic excitatory discharges from the cortex.
1,2 The ictal EEG demonstrates generalized polyspike-and-wave discharges or generalized fast activity.
Atonic seizures are characterized by a sudden loss of muscle tone, which can lead to a head drop, a limb drop, or a drop of the whole body (also known as a drop attack). Brief loss of consciousness and injuries occur, particularly to the face. 1 Atonic seizures last less than 5 seconds and are followed by minimal postictal confusion. Atonic seizures may be preceded by a brief myoclonic jerk or tonic component. Atypical absence seizures may have an atonic component. The criteria distinguishing between negative myoclonus, atonic seizures, and some atypical absences still need to be developed. 2 Atonic seizures are usually seen in the symptomatic generalized epilepsies, such as Lennox-Gastaut syndrome. The ictal EEG typically shows a generalized high-voltage spike and wave or slow wave followed by a generalized attenuation of cerebral activity or lowvoltage paroxysmal fast activity. 1 An example is a seizure in infancy, which may involve chewing, swimming movements, eye movements, jittering, and apnea, and has not yet been subtyped.
Unclassified Epileptic Seizures

CLASSIFICATION OF EPILEPSIES AND EPILEPTIC SYNDROMES
An epileptic disorder can be symptomatic, idiopathic, or cryptogenic. Symptomatic is a term that means the etiology is known-usually a structural lesion within the brain. Idiopathic is a term that refers to an epilepsy of presumed genetic etiology without a structural brain lesion or other neurologic signs or symptoms. Cryptogenic is a term that refers to an epilepsy that is presumed to be symptomatic, but the etiology is unknown. 9 The term cryptogenic has been replaced with probably symptomatic. 10 The currently used 1989 classification system is divided into four main categories: (1) localization related (focal, local, or partial), (2) generalized, (3) epilepsies and syndromes undetermined whether focal or generalized, and (4) special syndromes (Table 1-2 ).
An epilepsy syndrome is defined as ''a complex of signs and symptoms that define a unique epilepsy condition.'' 10 The groups of syndromes are: idiopathic focal epilepsies of infancy and childhood, familial (autosomal dominant) focal epilepsies, symptomatic (or 1-4) . In terms of lateralization (determining right versus left hemispheric involvement), unilateral automatisms and postictal dysphasia were determined to have the highest predicative value. Unilateral automatisms are typically ipsilateral to the region of seizure onset, and postictal dysphasia is lateralized to the dominant hemisphere. 12 Nondominant temporal lobe seizures can have preservation of language and responsiveness with minimal postictal confusion. Patients with right temporal lobe epilepsy due to mesial temporal sclerosis may be able to speak normally during the seizure. Patients with left temporal lobe seizures due to mesial temporal sclerosis often make prominent paraphasic errors during and after seizures. Specific semiologic features are also helpful in distinguishing between mesial, mesial-lateral, and lateral temporal lobe epilepsy. Mesial temporal lobe seizures are often characterized by an initial epigastric sensation or viscerosensory sensation, fear, a dreamy state, longer seizure duration, delayed loss of contact, and delayed oroalimentary and upper limb automatisms. Lateral temporal lobe seizures are characterized by an initial sensory illusion or hallucination (mainly auditory), an initial loss of contact, a shorter duration (less than 1 minute), and frequent secondary generalizations. The mesial-lateral temporal lobe seizures described were similar to the mesial temporal seizures but had an earlier loss of contact and earlier oroalimentary, verbal, and vocal automatisms. 13 It is important to distinguish between mesial (limbic) and lateral (neocortical) temporal lobe epilepsy if one is considering a surgical option such as a temporal lobectomy, as postsurgical seizure freedom and complication rates differ.
Frontal Lobe Epilepsies
Frontal lobe seizures are the second most common type of focal epilepsy and occur in approximately 30% of patients with partial epilepsy. 14 
Autosomal Dominant Nocturnal Frontal Lobe Epilepsy
Autosomal dominant nocturnal frontal lobe epilepsy (ADNFLE) is a familial autosomal dominant focal epilepsy characterized by clusters of brief seizures (5 to 30 seconds) during non-REM sleep (stages N2 and N3). They are often initially misdiagnosed as nightmares or parasomnias. The mean age of onset is around 12 years of age (range 1 to 30). The seizures themselves are characterized by brief motor attacks, usually with a dystonic or dyskinetic component. During a seizure patients may have complex and bizarre behaviors, shouting, bimanual and bipedal automatisms, mumbling, urinary incontinence, and rarely violent behavior.
The ictal EEG may demonstrate a frontally predominant ictal discharge in approximately 30% of patients and focal background attenuation or focal rhythmic slowing over the anterior head regions in about 55% of patients. 15 The CHRNA4 gene on chromosome 20, which encodes the neuronal nicotinic acetylcholine receptor (nAChR) 4 subunit, is mutated in patients with ADNFLE type 1. The CHRNB2 on chromosome 1 is mutated in patients with ADNFLE type 3. The molecular pathogenesis of how these mutations cause ADNFLE is unknown. 16 Autosomal Dominant Partial Epilepsy With Auditory Features Autosomal dominant partial epilepsy with auditory features (ADPEAF) or autosomal dominant lateral temporal epilepsy (ADLTE) is also a familial autosomal dominant focal epilepsy characterized by lateral temporal lobe epilepsy and auditory aura. It is caused by a mutation in the LGI1 gene (leucinerich glioma-inactivated 1 gene), which is expressed in neurons in the neocortex and limbic regions. 16 Mutations in the LGI1 gene have been found in 50% of families with this type of epilepsy. 17 The age of onset is between 1 and 60 years with a mean of 18 years. The seizures are characterized by auditory auras (64%), complex visual hallucinations (17%), psychic auras (16%), autonomic features (12%), vertiginous sensations (9%), other sensory symptoms (13%), and aphasia (17%). Most auditory auras are simple in nature (eg, humming, buzzing, ringing). A minority of patients report complex hallucinations, such as music or voices. The MRI of the brain is normal, and patients typically have a good response to treatment with AEDs. 18, 19 Mesial Temporal Lobe Epilepsy With Hippocampal Sclerosis Mesial temporal lobe epilepsy with hippocampal sclerosis is a symptomatic focal epilepsy and subcategorized as a limbic epilepsy (versus neocortical epilepsy). Mesial temporal lobe epilepsy is one of the most common types of epilepsy referred for epilepsy surgery and is often refractory to AEDs. The age of onset is between late childhood and midadolescence. Patients often had febrile convulsions in infancy or early childhood. Most patients report an aura. Common auras include an epigastric sensation (a rising sensation, butterflies, nausea), fear, olfactory hallucinations, lightheadedness, and déjà vu. 20 Complex partial seizure semiology may also consist of ipsilateral upper extremity automatisms and ipsilateral early nonforced head turn. Contralateral dystonic posturing, Todd paralysis, and late forced head turn prior to secondary generalization can also be seen.
Hippocampal sclerosis is the most common pathologic substrate found in patients with mesial temporal lobe epilepsy who undergo surgical resection. Hippocampal sclerosis is strongly associated with prolonged febrile seizures in childhood, but the cause is still unknown. Most patients who undergo surgical resection for mesial temporal lobe epilepsy with hippocampal sclerosis become seizure free (Case 1-2).
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Juvenile Absence Epilepsy Juvenile absence epilepsy ( JAE) is classified as an idiopathic generalized epilepsy. The age of onset is typically at or after puberty between the ages of 10 and 17. Unlike in childhood absence epilepsy in which absence seizures can occur hundreds of times per day, absence seizures in JAE may only occur sporadically. Consciousness is less impaired with absence seizures in JAE compared to absences in childhood absence epilepsy. Patients with JAE can have generalized tonic-clonic seizures (usually on awakening), myoclonic seizures, and even absence status epilepticus. The ictal EEG pattern resembles that of childhood absence epilepsy (3-Hz spike and wave), but the discharges tend to vary slightly in frequency (usually greater than 3 Hz), are more irregular, and include more polyspike discharges. A strong genetic component links to chromosomes 5, 8, 18 , and 21. The response to AEDs is usually excellent. 
Case 1-2
A 33-year-old man presented for evaluation of medically refractory partial epilepsy. His risk factor for epilepsy included a complex febrile seizure at the age of 6 months. He had recurrence of his seizures at the ages of 6 and 24 with an intervening seizure-free period of up to 12 years. He described his current seizures as an aura of ''a funny feeling in his stomach'' followed by nausea. Sometimes his aura would be followed by decreased responsiveness, staring, and lip smacking. These seizures were typically 1 to 2 minutes in duration. He failed treatment with three AEDs. His MRI brain scan (Figure 1-3) showed modest atrophy of the body of the hippocampus on the right associated with minimal increased signal consistent with mesial temporal sclerosis. His interictal EEG showed right anterior and midtemporal sharp waves and right temporal intermittent rhythmic delta activity.
During a recorded seizure, he had right hand automatisms consisting of repetitively rubbing his leg, followed by mouth-chewing movements. His left arm remained immobile and stiff throughout the seizure. He was initially unresponsive to the technician, but toward 
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Juvenile Myoclonic Epilepsy Juvenile myoclonic epilepsy (JME) is also classified as an idiopathic generalized epilepsy. The age of onset is in the midteens between the ages of 12 and 18. Patients may present with myoclonic jerks on awakening in the morning. Patients may first ignore the myoclonic jerks, often attributing them to clumsiness. Sometimes the diagnosis is not made until the patient has a generalized tonic-clonic seizure. The myoclonus usually involves the neck, shoulders, arms, or legs with the upper extremities being more frequently affected. Consciousness is usually not impaired during the myoclonic seizures. Generalized tonicclonic and absence seizures are also seen. Generalized tonic-clonic seizures may also occur in the morning on awakening and can be triggered by sleep deprivation, alcohol, and stress. Often, several myoclonic jerks may precede a generalized tonic-clonic seizure, which is known as a clonic-tonic-clonic seizure. Approximately 50% of patients can be photosensitive. The ictal EEG consists of generalized polyspike-andwave discharges greater than 3 Hz. A strong genetic component links to chromosomes 2, 3, 5, 6, and 15. The response to AED treatment is excellent but needs to be continued lifelong in most patients because of a high rate of relapse. 22 Epilepsy With Generalized Tonic-Clonic Seizures on Awakening This syndrome is also known as epilepsy with generalized tonic-clonic seizures only and is classified as one of the idiopathic generalized epilepsies. The age of onset is the second decade of life. Generalized tonic-clonic seizures occur more than 90% of the time, with absence and myoclonic seizures occurring less frequently. Seizures occur 1 to 2 hours after awakening from sleep or during periods of relaxation in the evening. Sleep deprivation, alcohol, and photic stimulation can be precipitating factors. The ictal EEG demonstrates frontally predominant fast rhythmic spiking. The prognosis is good if the patient is adequately treated with AEDs and avoids provoking factors.
9,22
Reflex Epilepsies and Reflex Seizures The reflex epilepsies are syndromes in which all or most seizures are precipitated by sensory stimuli. The pure reflex epilepsies are characterized by seizures that are always or most always precipitated by a specific stimulus. Outside the context of pure reflex epilepsy, patients with generalized or focal epilepsy syndromes may have both reflex seizures and spontaneous seizures.
Continuum Lifelong Learning Neurol 2010;16 (3) the end of the seizure he was able to follow commands, speak normally, and spell his name correctly. He did not remember the memory words but was able to read normally after the seizure. Electrographically, seizures began with a right temporal rhythmic theta frequency discharge maximal in the midtemporal region (Figure 1-4) . He underwent a right temporal lobectomy with amygdalohippocampectomy and was still seizure free on medication 10 months after his surgery.
Comment. This patient's seizure semiology illustrates a typical nondominant mesial temporal lobe seizure with an epigastric aura, ipsilateral hand automatisms, contralateral dystonic posturing, ictal preservation of speech and responsiveness, and absence of postictal dysphasia. Various studies have reported that 60% to 85% of patients with mesial temporal sclerosis who underwent temporal lobectomy had a good outcome in terms of seizure control.
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Triggers of generalized reflex seizures may include photic stimulation, thinking, and decision making. Focal reflex seizures may be triggered by somatosensory stimulation, proprioception, walking, eating, bathing in hot water, reading, writing, auditory stimuli, music, startle, or vestibular stimulation. 23 Lennox-Gastaut Syndrome Lennox-Gastaut syndrome is classified as an epileptic encephalopathy. The age of onset is usually before age 8 with a peak age of onset between 3 and 5 years. Rarely, the disorder can present in early adulthood. The syndrome is characterized by a triad of multiple seizure types (tonic and atypical absence are the most common), slow spike and wave on EEG (1.0 Hz to 2.5 Hz), and some degree of mental retardation. The etiology can be symptomatic or cryptogenic. It may evolve from West syndrome. Tonic seizures are considered a prerequisite for the diagnosis. Atonic seizures are also common. Myoclonic, generalized tonic-clonic, unilateral clonic, and partial seizures can occur less frequently. Nonconvulsive status epilepticus can occur in more than 50% of patients and involves near-continuous atypical absence seizures interrupted by brief tonic seizures. The interictal EEG is characterized by slow spike-and-wave complexes (less than 2.5 Hz) and activation of generalized paroxysmal fast activity during sleep. The diagnosis may be difficult to make at first because not all features of the syndrome may be present. The seizures in LennoxGastaut syndrome are typically refractory to medical treatment. 24 Progressive Myoclonic Epilepsies These diseases are characterized by myoclonic jerks, seizures (generalized tonic-clonic, absence, clonic, partial) and dementia caused by cerebral and cerebellar atrophy. The myoclonus is termed massive myoclonus, which can cause falls and lead into generalized tonic-clonic seizures. Patients may exhibit cerebellar dysfunction, action myoclonus, or extrapyramidal dysfunction. Childhood development is normal until the age of onset. The autosomal recessive forms include Lafora disease, Unverricht-Lundborg disease, the neuronal ceroid lipofuscinoses, sialidosis, action myoclonus-renal failure syndrome, and Gaucher disease. The autosomal dominant form is dentatorubropallidoluysian atrophy. Progressive myoclonic epilepsy is also seen in some mitochondrial cytopathies, such as MERRF (Case 1-3).
TRENDS
The ILAE classifications are based on concepts formulated prior to modern neuroimaging and genomic research. The 1989 classification was not a true scientific classification but rather an organized list built on concepts that no longer correspond to or accurately describe our increasing knowledge of seizures and the epilepsies. Numerous attempts have been made by the ILAE Committee 2,10 and individual investigators 25 to revise the current classification. These attempts have generated controversy, and the lack of consensus has blocked any formal revision. The most recent ILAE Commission on Classification and Terminology report ( July 2009) 26 recommended a revised and simplified classification for seizures and new terminology and concepts, but not a new classification for the epilepsies. At the time of this writing, the Commission report had not been officially approved.
CONCLUSION
The current ILAE Classification System for seizures and the epilepsies has formed the basis for a worldwide standardized approach to diagnosing, treating, and studying seizure disorders. The seizure classification system is primarily based on clinical semiology and EEG correlation, with a major distinction made between focal and generalized seizures. Focal seizures are further subdivided into simple and complex partial seizures, with the presence or absence of impairment of consciousness distinguishing the two. Generalized seizures are divided into absence, tonic, tonicclonic, myoclonic, or atonic seizures. The epilepsy classification system highlights specific syndromes defined from anatomic-pathologic bases (mesial temporal lobe epilepsy with hippocampal sclerosis) to electroclinical bases (LennoxGastaut syndrome). This system has been useful for both clinicians and researchers over the past 20 years, but A 25-year-old Iranian man presented for the evaluation of medically refractory epilepsy, cognitive decline, dysarthria, and gait ataxia. He was healthy until myoclonic and clonic-tonic-clonic seizures began at the age of 7. His family described episodes of massive myoclonus where he may fall out of bed or fall to the ground. His cognition began to decline around the age of 16. Over the past several years, he lost the ability to care for himself and lived at home with his parents, requiring help walking, bathing, and eating. The myoclonus was frequent, often stimulus-induced, and interfered with his ability to speak, stand, and walk. His neurologic examination was abnormal and demonstrated cognitive impairment, dysarthria, limb ataxia, and tremor. His MRI demonstrated mild generalized cerebral and cerebellar atrophy. His interictal and ictal EEG showed a normal background with trains of repetitive generalized sharp waves firing at a frequency of 7 Hz (Figure 1-5) . Numerous brief myoclonic seizures consisting of bilateral shoulder abduction and a head jerk were recorded. Negative myoclonic seizures were also recorded and consisted of a loss of tone in the face, arms, or trunk if the body part involved in the seizure was held against gravity. Serologic testing was unremarkable. Axillary skin biopsy was negative for Lafora bodies or any other occlusions suggestive of a lysosomal storage disease. Family members refused genetic testing for Unverricht-Lundborg disease.
Comment. It is important to distinguish between JME and the progressive myoclonic epilepsies. As opposed to the progressive myoclonic epilepsies, the myoclonus in JME is not stimulus induced. Patients with JME usually respond well to AEDs, have a normal background on EEG, and have no cognitive, cerebellar, or extrapyramidal dysfunction. Appropriate serologic and genetic testing as well as axillary skin biopsy should be considered in patients thought to have progressive myoclonic epilepsy. new data from modern neuroimaging techniques, molecular biology studies, and genetics research will likely lead to a substantive revision of the current classification system in the near future.
Until that time arrives, however, the current classification system for seizures and the epilepsies provides the common language for clinicians and researchers worldwide.
KEY POINT
A The seizure classification system is primarily based on clinical semiology and EEG correlation, with a major distinction made between focal and generalized seizures.
